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ABSTRACT

An anal ysis of the West .Hack_berr%/ interimw thdrawal system has
been conducted to determine if the interimraw water systemand the
ESR portion of the site were capable of nmeeting the 200 MBPD peak
and 125 MBPD sustained interim withdrawal criteria. The results
presented herein indicate that this withdrawal criteria can be net
subject to correction of some discrepancies in the valve schedul e.
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ANALYSIS CF WEST RACEEERERY INTERINM WITELCRAWAL SYSTEM

General LDescrigption

The darawéown gplan [1] describes a system shown schematically in
Figure 1 whereby a sustained withdrawal rate of 125,000 barrels
of oil ger day can be achieved. The peak capacity of the system

is given as 200,000 Bf L.

kaw sater will be withdrawn from the alkali ditch and pumped to
the raw water holding pond(s). As detailed in the Cperating
Frocedure [2], the control for this bill be manual. Flow
guantity can be controlled by change in gump speed ana/or by

the addition or deletion of pumgr units.

From the raw water holding pond(s), raw water is pumgped into
the selected cavern displacing oil which is then pumped cor

sirply routed to the Eunoco terminals,

As detailed in the operating gplanes, when construction is ceomplete,
oil will be withdrawn from a single cavern, sequentially emptying
all caverns in the order nos. E, 11, 9, 7, and 60. 6. 1his

effectively prevents commingling of oil types, but also maximizes

the flow rates from individual caverns.

Tne valve schedule listing was reviewed in detail and several

discrepancies were noted. Cil cannot be pumred off the site



with the valve schedule of tke plan. |t apgeers that reversal
of valves 20F-4 and 20w-Z in the plan would be reguirec. Cil
from cavern 11 cannot te pumped cff the site without also
opening valve 20Fr-2 and either 20F-1 or a é:om'tination of

other valves, which are nct included in the valve schedule.
Cther noted discrepancies in operating prccedure which need
attention are:

1. Vvalve 20F-5 should te listed with the water line instezad ct

the brine manifold.
2. valve 520G should te labeled 5z¢L-1.

5. The reason for the var icus (four ) “Erine System” schedules
needs to ke clarified. These were uninterpretable as to

their intent.
Sore discrepancies were noted tetween the “design” [3] &nd
"as built” [4] drawings. One example iS the reversal of

labeling for oil lines #10CC-0034C and #10CC-0G35C.

Amoco Lock hkaw wWweter Fipelines - Hydraulic Calculation

Lur ing inter im wi thdrawal, raw water will be pumped from the
alkali ditch adjacent to the Amoco Locks to the West Eeckberry
brine gond through an existing 16" pipeline constructed carlier

for interim oil fill. A raw water intake structure &snd

interconnecting pipe are being installed to complete the



withdrawal capability. & steady state analysis of the interim
raw water system was performed. The structure and riging
design information was provided by Jacobs/C'Appolonia tngineers

and the StrR Project Management Office.

The total pressure arop as computed For various flows are given
in Table 1. The nominal pressure head of the pumps being
installed at the &moco Locks is 125 psi. As evident from the
Table, this should be sufficient to maintain flow rates up to
200 KEEL, the maximum required. 17he excess pressure will be

dissipated in the exhaust into the holding pond.

TAELE 1
AFFROXIMATE RYLEEULIC FRESSUKE LCES
WEST LACKBERFY INTERIM LAW WATEFR SUEFLY LINE

(AMGCOCOCK - EAV WATER FCKD)

Flow hate Eressure LOSS

(MEFL) (EST)

.75 16.57

160 29.0

125 41.7

150 6U.7

175 El.6

200 104.4

Control of the pipeline is maintained by cne yate valve in each

line near the intake, and the pump units. The gate valves on



the individual lines (three pump 1 ines) will necessarily need
to be orerated prorerly as a part of the purp operations. These
valves are not mentioned in the érawdown plans but operation

would be assumed as part of the pump operations.

Inter is: withdrawel hydraylic. Analysis

bs rrev iously stated, when construction iS cempleted the interim
withdrawal will te sequential starting with cavern &, then 11,
2, 7, ena 6. Since each cavern bill be ogrerated separately

and independently cf all others the hydraulic an¢lysis presented
telow is valid only on a cavern tasis. The gire length and
sizes weare obtained from the “As tuilt" [4] drawings, and the
rercent flow from each well within a cavern waeg obtained by
using the procedure detailed in Appendix K of keference [5],

and is disrleyed in Takle 2.

TAELE 2

CAVIERN WELL FLCwW

Well Fercent of ictel_Cavern Flow
6 (slick) 52.6
EL* 15.¢
(3 15.8
e 15.¢
7, £+ 9, 13 (slick) GE.6
7h, 8B, SA, 11a 18.7
78, EE, SE, 11E 16.7

*This WeIl not yet comgplete



ihe raw water booster punps were assumed to procuce & Gdifferential
head of 2z5C psi for &l1 flows, and the retering station wesg
assurned to have a 20 psi darop. In addition, it was assumed

that the Texoma Gelivery pressvre was 506 psig at all flow rates
and that the Wwest kackkberry gauge on the 42z inch offsite pigeline
was & inta ined at S psigi n éccordence with kef [Z])1he results
of the analysis are contained i n Figures 2 -t for each cavern.
tech tigure contains a curve chowingt h e gfressure ¢rog across the
cevernoil tlowcentrolvalve along with a curve for pressure
drop ccrresgonding the valve cavitetion. The pressure Grog

curve tor cavitation corresponds to 0.75 times the valve inlet
Fressevre. This fressure crog criteria for cavitation Gras a

value suggected for expected operating pressures ky the valve
menufacturer. It is noted that pressure urops greater thean

the Looster pump discharge prescsures are possible because of

the water-brine and oil head differentials in the caverns.
l.on-cavitation creration occurs whenever the cevitation 1 ine

is above the control valve gressure ¢rop, OK stated encther

way whenever the pressure arop across the valves is less than

75 percent of the valve inlet pressure. 7Table 3 summarizes

the orersting ranges for the var ious ceverns. Ihe m in imum

flow retes** are rates below which the cavern oil valves kill

be in the cavitation region and the flow limitatiors cclumn

lists ssaximum flows that cen be obtained.

ire operating.



TAELE 3
CAVERN GEEFATING RANCES FCR INTERIM WITHLFAWAL

Cavern Kin Flow _For &on-Cavitation (EFL) Flow Limitations (EIL)

6 150,000 ~200,000
7 100,600 135,000
8 110,000 260,000
9 130,000 >2060,C00
11 75, 0GG 145,000

The ccnclusion of the hydraulic analysis is that an average
sustained flow of 125,000 EEC is well within the capabilities

of the interim withdrawal system.

Furpe for west Hackberry Interim withdrawel System

At the Amoco dock, the pumping station includes three diesel
driven pumps, each of which is rated for a flow of 3000 gpm
(103,000 terC) at a pressure of 125 psi. These pumps were
installed and given an ogerating check in May . They are
adequate to support the emergency 200,000 ErC withdrawal rate

[ 11 with one spare pump.

Raw water from the South Brine pond kill ke picked up by the
brine/raw water booster wump station for injection into the
caverns. This booster pumg station includes four pumps eech
of which is rated for 9,060 D, and two pumps each of which
is rated for 172,000 £eC. Lischarye gressure for &ll pumge

at rated flow is 25C gsi. 7wo or three of the booster pumgs



will provide the required flow for withdrawal of 260,000 EEL.
The 250 psi discharge rressure may be adeguate for withdrawal
at a rate of 200,000 BPD. however, if not, the three water

injection pumps (24, 25, and 26) each have a flow capacity of

140,000 BFD at a discharge pressure of 520 psi.

“Fault Analysis” of Interim hithdrawal

As rpart of the evaluation of the Interim kithdrawal System,
several events were identified which could create serious
difficulties. These events would occur usually only as a
human control failure or as a system component failure. The
usefulness in identifying such events lies in the increased

vigilance which could be implemented to prevent them.

The events are detailed below:
1. The raw water and oil can be mixed if valve 201-2 is ogened.

This can, at the worst, send oil to the brine wells.

2. Lue to the discrepancies in drawings, it is plausible that
the simultaneous raw water injection and oil withdrawal will
be attempted on separate caverns, at least momentarily. 1The
pressures are such that no damage should result to caverns,
or pipel ines. If allowed to persist, pump units could be

damaged.

3. Control valves are used for dropping considerable pressures
during any low flow rate periods. Prolonged operation in

such a mode would be detrimental to the valves.

11
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